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Modify surface of a polymer to allow chemical
attachment of an active agent

Demonstrated effectiveness against gram-positive

aureus bacteria

INTRODUCTION

Biomaterials research for implantable devices is
an area with a lot of interest today. Although
various polymers have found diversified
biomedical applications, it is apparent that there
is virtually no polymeric material that do not
require surface modifications. By modifying
surfaces, one may achieve a number of desirable
properties, which range from blood clotting
prevention to controllable drug release, and
other applications, while maintaining useful bulk
polymer properties. Southern Miss has
developed a procedure to modify the surface of
expanded polytetrafluoroethylene (ePTFE) to
allow attachments of active agents.

EXAMPLE

ePTFE was chemically modified to retard the
growth of Staphylococcus aureus bacteria. This
was accomplished by microwave plasma
reactions in the presence of maleic anhydride
(MA) to create acid functional groups on ePTFE
surfaces, followed by esterification reactions with
200 and 600 molecular weight linear polyethylene
glycol (PEG). Such surfaces were utilized for
further reactions with penicillin (PEN) through
etherification reactions to create anti-microbial
surfaces.

Surface Modification of ePTFE

These reactions resulted in surface morphologi-
cal changes, and spectroscopic analysis using
tenuated total reflectance Fourier transform
infrared spectroscopy (ATR FT-IR) revealed the
formation of ester linkages resulting from
reactions between PEN and PEG funcationalities.

Antibacterial activities were evaluated by a series
of experiments where PEN-modified ePTFE
specimens were immersed in a liquid aureus
culture, and the bacteria growth was quantified
by measuring % absorbance of the suspension at
600 nm wavelength. The lowest absorbance was
observed for the solution containing PEN-
PEGMA-ePTFE specimens, thus showing highly
effective anti-bacterial activity toward
gram-positive Staphylococcus aureus bacteria.
To our best knowledge, this is the first study that
shows PEN-ePTFE surface modifications that are
effective against gram-positive aureus bacteria.

Staphylococcus aureus

Photographs of test tubes containing the following specimens
in Staphylococcus aureus cultures: ePTFE (1), MAePTFE (2),
PEG-MA-ePTFE (3), PEN-PEG-MA-ePTFE (4), and PENePTFE (5).
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and High Performance
Materials, we offer research
capabilities to develop a
custom system to meet your
specific performance needs.
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